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s (57) Abstract: A microwell array chip having plural microwells, containing a test lymphocyte in each microwell and being used 
= for detecting a single antigen-specific lymphocyte, wherein the microwells have such a shape and size that only one lymphocyte is 
s contained in each microwell. A method of detecting an antigen-specific lymphocyte which comprises adding an antigen to each of 
= the microwells of this microwell airay chip, thus stimulating the cells and detecting a cell reacting with the antigen. 
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^-f ^ o ^ a c/i/OjSSPH:ji«' % 5 ft® daS^IHffi) £ 
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^n->x;K^)^t^i-fett, -^-f * n ^ as & £ ft 5 ^< # 
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*s N * n *as;W£*g-$] UJ;5if5!j ^>?i&<£>S:^© i~2 fg©i& 
•fflx »*U<ttl. 1-1.9 m<D&m, i^tKtt 1.2-1.8 ffiF©« 

12 



WO 2004/051266 ^ ^PCT/JP2003/012500 

6 U y^«©ES© 1-2 {g<£>|S|g x b< 1.1-1.9 fge>iSH N 
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1. 137mM NaCl, 2. 7 mM KC1, 1. 8mM CaCl 2 , 1 mM MgCl 2 , lmg/ml ? 
— lmg/ml BSA, 20mM HEPES (pH7. 4) 

2. 10% FCS(4^6# JfiLjff)-^ RPMI1640 j&Jfi 

3. lmg/ml BSA "g^f RPMI 1640 if iffi 

4. 10% FCSC^^frjftLtt)^^- Dulbecco' s MEMigfcfc 

5. lmg/ml BSA "a-^T Dulbecco' s MEMJ&J& 

$t4&# y w-^raiftL^&^-efc 5 ii^-ct, Mi«/ b y 
mm^co y ^^mftsa? y ^ ^mm v ^^^^ ^<Dm^uw. 

2. 1 !>x^f ogfi^^y^-^^^T^t^ttt^o 
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Jft©*ffiK:»5l-f3i&te<ft;^ — # — * ^ ^ « tLTtrp, (3) 
fir 5 i^tflS, 
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Fura-2 3 VMS Fluo-3 ^A^So ^V^t^JSt* B P V 
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SrJfiliftl, C0 2 ^ >-^^-<-^rt{v:T 37°C, 3 0^j$tf-5 *fflJ9&tfSi| 

(Fluorescein diacetate (FDA) ) & 5 fc£ # ;V 2j? dp • 

^- v^Tir^- h -I^V^ S 5? A" ^^^/KCarboxy-fluorescein 

diacetate, succinimidyl ester (CFSE) )^^lri)0x.5 o - £> <£> f>£ ^ 

37<C, 1 DO £ % ^#:^Jgtf cfi-M^tiSo 

»**bfctftiBC4*ji«jtFtfl:sr elisa & mmmm^ m. mm) k z <omm 
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W * n * :n^te:A;h,S»IJI&W:, mx.it, mffiikfr h V i^J*W# 
&#Ht^, B y &te#fc*»»bT#&;h,So 

Fluo3/AM(2/iM)»^fcj»llia«rlBI»$-€r % SSafcl30#e#. $ 

<5 o 

6*Srlfe*b*:jjWll&*-vf^n^3i7Hi:^a£i-S. 

^ * n * a ^ r W ^ y IT" © Pa fl9 te: — /nfc flfi ►> N ^<D_kfc$ 

(2) myzmm 

^J^lu.]; 5Jffl»&Sttfc*IH]|&©^3te«r«!l£-t-3 0 Jjaj 
*«l~2#fc©&3fe!£ i &<B)<S:8!l5£-t-<5. JW»Hfr«©^3tea&aFtt; 
(B/A)£>i^ ^ a2/KD&fflJ§£&3lS»J1-<5o 

(3) ^LJKfiJ^fcSiS bfc&BJi&<£>5t 9 ffl b (Elite) 
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j&<D$kft&m t fornix j; zmmz&iftcMmv&yt&imvit (b/a) k 
Bjy ^^*d*e> ttjRs*#: at -e-^fe^ o-^^i-s^fe 

i&y v^^^b y ^^«-cfc*#-^j£tt^gg^n^y ^it^^-efe d , 
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^ y ^ Sr^ V^ fc^rfefc: «t Q ft 5 £ b Ifi *C # 5 . v^^o^x^rv 
^ n !>*/l'Sr1!|[ffc^ri-SttlR#*«l y ^ ct * 

KSJS bfc y W<#«r*ftffl b, ^ffi ^tftl^IS!) y w?3$«r-^ 

b N o # >T ^ n i> a ^ ft |fe ^ y ^^^Srlfi^tpiidS-e^S 

i e-g-tri £ ttrnftmrn y ^^*«rj»ja ^^/vt^gts z t& 
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*ufc 1 y DWLt, at-e^Sr*" ci — = 

1. 137mM NaCl, 2.7 mM KC1, 1. 8mM CaCl 2 , 1 mM MgCl 2 , lmg/ml ? 
SU=i — X, lmg/ml BSA, 20mM HEPES (pH7. 4) 

2. 10% FCS(^mfrlhm)^^ RPMI1640 

3. lmg/ml BSA RPMI 1640 jfifi 

4. 10% FCSC^J&^jfiLm)^-^- Dulbecco' s MEM J#ifi 

5. lmg/ml BSA Dulbecco' s MEM igiffi 

#j»^© y y^'iiift* y w*^. y £©#i&*pifc 

si y >s*mm&mif a z t a„ 
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tfem^ 09*.tf % ftn&ft c a *is<Dmm&4k$: c a >r $->m&m<D 

EI 1 td^-f .t 5 fc. B y W?SfctC c a -r ^-^^#-14^ 
r a - 2 £> 3 VM3 F 1 u o-3%iAt5„ #CV>X 
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£rIf«LC0 2 -f yar a ^^^^ (:t 37°C, 3 0 ftHJgd* 
it' St i" 5. *WII&aSiiJB3K mmm^P^y /u^-U ry±-f ^ - i^T^T — 
b (Fluorescein diacetate (FDA) ) & S ^ J4 # /V tf? f ♦ 
4 V • 5? T i? "7 1 — h • ^ ^ y ^ > ;k . x ^ ^ 

(Carboxy-fluorescein diacetate, succinimidyl ester (CFSE) ) ^-WL ^ 

mhz> 0 h <Dmmte±mm<Dm&mm u N amis ft*? a* ^9-1? 
A # 6t ^ w: , ^jgc -e b y i//<$t & pm u c o 2 ^ ^ ^ - * ^ ^ -c 

S&£*t;fc$Ll£*MiHJifi;#S: ELISA & (BiPif tCHsj& ^ ®£ #ifc) (c: J: t> &fctl 
•f-S„ 
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( 1 ) 'mm(D$r& 

f 1 u o 3 /am (2 vi\n)mm^imm * mm mm.K 30 # 

t ^ n * ^ jv 7 U 4 y <d mffl $s — ft" & |£ «9 > <d jb K # * 

(2) st^ai^ 
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( 3 ) tfcmmmtefcifc vttms&vm y m l 

i£ "I© 5 £ £ & -c ^ s „ 
(angiitis) 

lx 1 st strand buffer [GIBCO-BRL, SuperScriptll fcWitt ZtlT^ 
5 3 , 0.2 mM dNTP, 0.25% NP-40, 0.1 mg/mL BSA, 10 mM DTT, Random 
Primer 0.05 n M, lU/^ L RNasln 
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*«<&C-*-«iUB!lfc:*>5, Wg^nyi) VttjHBJjajftjcattbSK K 
7 ^ ^ ^ ^ (alternative splicing) t J; >) ^ y/^f OC^ffiill^ 

mm&miTvyv is km* *>m K*>r ^«r#**:"3& v^ 0 ^eo^m. 

TlJy^oMii, £t JSCS 3! i v> 5 <fe ©ttfcvx D m*o 
5. -tUS, TP y^foftf^fft (TCR) <Dm.fc*m 

^«b y v^3*©^^^n^y >-mte* <Dm.te*m& k m k a, k*m t 
in c^&r-T c Rmfc^h ?v — ~>'iy-tz>zk&x'%z> 0 
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afc9*#KlJ:5cDNA©il«tt, flfTifc (Mx.fi, Sambrook J, 
Russell DW in Molecular Cloning: A Laboratory Manual 3 rd ed (Cold 
Spring Harbor Laboratory Press, New York, 2001)) \Z. <fc 9 ff 5 £ h 
& T? # -5 o 

(p cr^^ £z>%i&.mfc^(Dmm) 

^©H^tt^fllftllS^^TttjKj 2 0 0 S^^V^^it^-^^fK-, 2 0 
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±BB* 1 fci^i-j; 5 t h^#:3tte^©H#ic<D v^iifcfct 7 5^l3g<z>1^ 
:/ 7 r $ y — lu^i^tiSo -f-^y r $ y — © v w Jt © e^j r± «t < © 

tttC7 1-4, C Mx CS, C a 1 ~ 2 , C £ tf* 5 #S , £ © 5 *> 

PCRfcl/BV^ 0 Cy 1 ~ 4 O V ^ T f3 il @E ^Ij 1 8S^ffiV*TV^ 
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a. 1 ~c ;i 7i^fe5^s, ^^^.^^^ ur }i^3i@a^'J© 1 s^^^v^ 

^T©i o \z. p c R^j&£ 2 HI*tV^ fet^iitfe^ -5 0 

HiAl)tL«OV««OT5 1 10-12 oitTfes: 

£a>e>, v^^©5t^^« N oob pg^ffes. 

^c-e, @8(OTtJ:5l:, 1 HI g <D P C RSj£-efc5 P C R 1 -e 
tt. V (L) C^gigfc© cDNA^i|i$tl5o 

2IHBroPCR^tfc5PCR2fli, PCRl<Dft<|iJ (Vf^ 
9 £> C|g ) ^J 400 bp ©cDNA35Sifi«|§tt5o 

* Lt, 2@1©P C RKJSfc-?itH6 L fc c D N A (O SB^J £ ##f-f- 5 . 

#3S W }C *5 ^ T , PCRUPCR2K'tt, S * S BB^IJ © ^ 9 >f 

■^-^y^^Sriv^Ott^TOIftlciS. PCRl T?i*tBLfc 
<D &ftm P C R 2 T? if m -tZ> 3*. PCRl ©£4&i*<ftSftjfc t> (O u 

^9T»ft<, ^WJIftfcJiffijgfcfc'g-SjfcT^s,, PCR2£inc? p 
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EJHtlliUtU* 5. tit, PCR2tiiPCRlT'l|tSt5D 
NAia^iJT'PCR 1 e> :/ 9 -Y ^ — £ t> 4> U ft {III © SB^iJ ^y"9^ 

-r — fom^Zo t5t5CiTf, P C R 1 -ei£#g Lfc*#I«i4D N 

h& ^ 51*^b fc, P C R^/&£ 2 IUtT 5- t^l^ T ^ 5o 

*f-f-5flS, tORU HH@©PCRS^^ii20@©PCRSjS 
#«t*t-5i&SttfcV^ itb« N PCRlOl^fi 

pcr 2 -zmm vitmm\zi&'< & tmnx^ z ah* 

(TCR) <D^7>7 T $ V —*SlT<Dmte7jk1r o 
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•CHItt bfc V^^© c D N A t C«*©JH5^E^JSrHf^ u % »^^< 

? Ufa fr<DMmn, Mx.tt, Kanda H, Mori K, Koga H, 

Taniguchi K, Kobayashi H, Sakahara H, Konishi J, Endo K, Watanabe 
T. Construction and expression of chimeric antibodies by a simple 
replacement of heavy and light chain V genes into a single cassette 
vector. 13:359-366, 1994 Kf£,Mt<Djj]fc\Z.£ £ fx 5 £ T? # <5 e 
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HltCH5tt5 0 i©J:5l!:tt^DffiLfcTy ^ # «r *fe & =» IB 

Mi 

1 

1. By w-?j$©#8t 

^fl^jfiLd* bFicoll-Paque (Pharmacia, Uppsala, Sweden) S:lV^t !) ^ 
'<&m&&&ffiV, * Hi AutoMACS (Miltenyi Biotec, Bergisch 
Gladbach, Germany) SrffiV»Ty ^ ^ 3^ K ^ £> B V ^ ^ 3?fc K £r $ £> 

2. Fluo3<Z>$Hj8S^tf>2gA (0 1 #$0 

2x 10 6 i@(DBy W?Sfc&2/iMFluo3/AM (|*Hn. IB*) /RPMI1640/10% FCS 
^?fiK:30#-f =2.^-1/ 3 l/fS. RPMI1640/10% FCS 
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©^ *BiiaSrRPMI 1640/10% FCS*§?£ fc. L fc. 

3. Y/f^n^i;V7 1/^fy^ (g2#I) 

■vf * o & a/l^T W ^ s> ^ttpolyCdimethylsiloxane) (PDMS) ffl 
Tf^JS $ ^-C*5 V) % B£@10/i nu 81 § 32|t m©^^ ^ n ^ a/kjiS2 cm x 2 
cm©^ y T-JitCj^ • ^30 /i m£> ffl PS ( -Y ^ o £ ^ /K£> >b $> h >b> £ 
-e©Sgitf*40ju m) t?iSfi£;ftTV^ 0 ^-f^n^n^TW^-i/:/© 

4. "V-Y ^ o 7 W-YX^tt^- 

O-x'-r ^ c T W * (CRBIO Ile-FITC) ^rffiV^T*3?), <D 

(1) JBftSfrTV^ U — — (Cy3/B, 532 nm; Cy5ffl, 635 nm) <D 5 
%© l^Sr473nm^^ — if-^gmb-Cfc-5o 

(2) !A«St)^*0'bO«:±25/tmTffc5as, #3£g tt ±50 M mKlgg 

_b|5^^ ^ n f7 x;V7 W ^ v z? \z. _LiEftBM#$j * MP L , 5 
fiLfc "V ^ n a/UfcA *5&*o fcJBBJ&S:RPMI1640/10% FCS^flKSr 
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-f-^^-T ^ n ^ /VO jig j^O m 5 & fcl t> £ o <D n 

10 M m-C* is bfc (^i^flj^tfro^^©^-^ : A) 0 

^iy^t^^ — i/^^cO^^RPMI 1640/10% FCS^^^I^t, ^ 
r ^RPMI1640/10% FCS^m^^m^^tc^CJM (10/zg/mL) ^*P^fc 0 fet 

3«#<^3fe<£>:r-* : B) 0 

MMm'&id (B/A) £ff Jfc JfcO^V^^/i.&^^L 

^ n ? ^u^C^A^^J^Srfl^fco 

CellTracker Orange (Molecular Probe *±) IrffiV^tv >>X U y/N B ]| 

v * x x> wm^mm l.pbs #sao y ^ ^-y- u 
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<£ r> *> at, ffit u m bfe y ^x^tt RPMH640, 10% fcs « 

2 x 10 6 m (O B y yA'f^UM CellTracker Orange (Molecular 
Probes, USA), 0.02% Pluronic F-127 (Molecular Probes, USA) % t? 
Loading Buffer (20 mM HEPES, pH7. 4, 137 mM NaCl, 2.7 mM KC1 , 1.8 
mM CaCl 2 , 1 mM MgCl 2 , 1 mg/ml Glucose, 1 mg/ml BSA) tH fil » L % 
T?MWLVte& hSO^-^f >-^^-< — 1/ L/Co RPMI1640/10% FCS^^*t? 
i®fa&fo&VsMmftlzmA&tltj:fr<ol£ Cel lTracker Orange £ Bfc V * fc 0 
* <£>^&BJj££rRPMI1640/10% FCS^^fcH^ L/c 0 

**HLfc7^py^ (10 8 fla/ju L) ®#U@jB«&(ioo L) 

Ht^lO/z m % $g £ 12 m(D-x'-i' ^ u & *./l<&2 cm x 2. 5 cm©f - >jy 7 s _h 
W: • $t 15 ju m<D H5 PB ( ^ 4 2 n £ ^ ;KD c£ £> fp *fe * T? © Eg!! W: 25 

Mm) T?gBg $ *LT ^ u ^/VT W ^ v (DM%\C\XW. £ 

lmmijil^JlmmS $ 2cm<£> iX — trIA o 
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>y^T- (RPMI1640/10% FCS^$0 T'?5fc^ b ? * /U* fc: M Jfe n b ft 

ltw5*j& Y> <Dmm*n&K. 0 ^ti^^^tmwm (bx-ura2/bx5iw. 

(CRBIO IIe-FITC N 04y 7 ^xTiy^^TU V/, B #) id 

H 4 *er± % *?-y7<o— ux*&z> 1 ^ ^ ^. ^ — (30x30) ^^-r 0 
fr—x*m.mvtci&m-e%> ,m 99%<d ^ ^^^ms^^A^x^^^ r £ 

HJfefcl 3 

5 VMS 6 0 BlJim^iLj; t) B y W<Sfc«:f|«L*:. t h B V 
^7/V5/i>A^3fefg^^ Fluo-4/AM (Molecular Probes %t ) 4 ju M, 
CellTracker Orange ( Molecular Probes *± ) 1 n M , Pluronic 
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F-127 (Molecular Probes *±) 0. 02%£r#tp^ y 7 7 ' — (Loading Buffer 
(20mM HEPES, pH7. 4, 137mM NaCl, 2. 7mM KC1, 1. 8mM CaCl 2 2H 2 0, lmM 
MgCl 2 , lmg/mL glucose, lmg/mL BSA) ) {C^^-T 5 £ t K «fc V) s Fluo-4 

CellTracker Orange £r ftH ffe SC 1*3 i» A b fc 0 Fluo-4 3o «£ 
CellTracker Orange Sr^^ b fc B V ^ySJsH&mMM 2 irlH^O^-Y^ 

^(DW:, ? n 17 ^ y 7\Z.mm bfc Fluo-4 *3 J: 

CellTracker Orange £ L fc B V >/<mi<l, B MJFFifc V J /l^fctJS 

hbs x %mm&i$-x_^mwtm&x°<D b y w^^ft^-^ 

^^^^ RPMI1640/10% FCS S: ^ y ^ fc: J; •> & # Ifc t>, j) R: 

RPMI1640/10% FCS lOO^u g/mL ft 5 J; 5 fc*fr3Ri§fl? b fc B^fff 

in 5 ©a-Btty ^/^^fimtsifof^iit-cfes, fiuo-4 *m 
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5"<#Srtft«( BMff^!>-</W^^MHBs 100 
/i g/mL) T*JPJ» Ufc^(D^^fc®^T?fe & 0 ^:§|5^cO y W-?3RtM±. ^ 
3tK«fc^^tt/j;v> 0 b^b, ^I#I^B y (^QiVUft) 

CellTracker Orange © Sfc^fc %m£S *t" 5 - £ fc J: «9 % JftlftHfr 

77000(77454) *> o # % *!J * *3 J; * 350000 (349242) fc: & N 4.5 
tt 52000(51683.875), 39000(38720. 833) x 

^©**»*l:*l / T»D, ifll©2*©Bi (M^) »JW*«r®« 
#3&&te# LTJffl»#©3£3feg&afa5 4^ (_b{BS©ttj») fc 5 VM3 1/4 

m (t«©e*> ^mMvtcm^<Dmytmm^^\,x^^ 0 ^mwm 

ft B y ^SM^RJ©*^ > h)^^5fe5S^fi, ±i©EI©^±fc 
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9 , Bmf??i%? j suxtfim HBs * T*^ijm$tLfc 1 <S© 

B y ^/m^tffit^5:H5^^5 0 

^ tL ^ b MjFFifc * ^ /p* v ? j-i/^mm-t z> ~ t iz. x y b m%f & 

t7 J HBs tTLmfctt-rZfoftcyJjffifi^M. bTV^cM^A^ is 

ir^T(#l, #2) fc^m^X BMflT^!>^^^OI7^^^(HBs^;j^ 
iO/ig)?rttL, ^ffitu*?J;t^m (4 0 , 6 0 , 80, 10 0f) © 

^<7) B y MJSM 3 £ H^fc It Fluo-4 (Molecular Probes 

*±) 4/z M :jo J; TJ* CellTracker Orange (Molecular Probes %t) l,ilf 

(HBs * 100/z g/mL)-e$J$C b fc 0 ^ ? u T 

V>T^^flJ^tu^^^JJ&^^^^?iJ^b, $UmHU(C^ Fluo-4 <£>^}fc<JD 
^^t/I/^H< ^'J^^(- Fluo-4 ©^3tO^^^-^^ii^ b f c | fflJ ^(^ : 
il^HftBy ^#:^ffSijL/c 0 CellTracker Orange© 

igytzmmv, b y >-sm<Dnm*nm vtc 0 ^i^^lt fi uo -4 
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T^nTV-f;* * ^^-*m^X&WLmmm'&<D Fluo-4 *3 J; U? 
CellTracker Orange CD 5 0 ^ tl, 6> £ Jft i& b , CellTracker 

Orange <D Ik ft ? -j- ,V \ZL X <9 . ffim WWl <D fy & T? SSW IS <D # ft ^ ^tb b 
T^fcV^ t> tt Fluo-4 60^^fe ^ /!✓ # »< 

£*t**l*f*K: Fluo-4 ©«*->^^A'3iSli»u*&-c*^$tb*JIBJia 

tc 0 mm&^gi-tzfefrK, &n\cm/*i£ 5 ? ?**-(45oo 
^ov^, Fiuo-4 ©«tate^^^^aJi»aibfcjwiisi mm&m&)B y > 

SrSfcx.fco * jitlBJ C 5 ^ 9 * # — (4500 £ rc/i^) £ 5 
CellTracker Orange (Molecular Probe £fc) C0^3fe®^^r^V^ 
T if- ill L 'fco 



S 7 fc^^M^r^^^T^C b 

1. B MJFFIfc * -r A-* 17 ^ is -5 n £ J; V) Bmfftt&t^su 

^ T©5fc^jiiL^© b mftt&v ^ /uxfcmi&m&) b y >-'*3$r£:£ b 
y y^t©^f ^ i~2%T?fe5 0 

3. i 5 J; 19 t h*MjfiL^©^tm#M«J B y lss<$L(D 
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5 

1. B ]} >s<$l<DftM 

*fl|jfiL*» £>Ficoll-Paque (Pharmacia, Uppsala, Sweden) &m^XV 

SkfclAutoMACS (Miltenyi Biotec, Bergisch 
Gladbach, Germany) SrffiV^TJJ i^^3^®^^f>B y 1/ /-Z^vSifr & & 

2. F 1 u o 3 (DMffa~-<DmA (@l#i) 

2xl0 6 fll(DB y ^*ft2„M F 1 u o 3 /AM (Hfc, JW*) /loading 
buffer (137mM NaCl, 2.7 mM KC1, 1. 8mM CaCl 2 , 1 mM MgCl 2 , lmg/mL^ 
^=3*-*, lmg/mL BSA, 20mM HEPES (pH7. 4) ) Jc ffi » L , *fflfc30^>f 
y Ufc 0 loading buff er-CjBBjiaSr J5fe^ HiartKiA 
3*Lfc:6»ofcF 1 u o 3 /AM&|&< 0 * © $ * RPMI1640/10% F C 

3. T 4 ? n rj7 a- U <4 y 7° (0 2 # fig ) 
■7^^n^i;l,7l'^f <y ^tepoly(dimethylsiloxane) (P DM S ) 

fcJB^TffMKSfLT** 9 .E@10 J um,^^32 / z m<D~v( ? n ^^^^2 cm 
x 2 wn©^y ^_b^H ♦ msOamOmm # * & ^/UfDipfofrbtp 

^ lmmft $ 2cm<£> V — f£ o it 0 

4. «^>f ^ n T W-Y ^ -y — 
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©v^^TWX^tt- (CRBIO He) V^3o 9 , £*T©^M 

SrAP^TV^. I«$^lTV^5l/^f- (CySffl, 532 nm; CyS® , 635 nm) 
#Sr473nm?> — if — £ fi^ L T fe -5 0 

* n * A ft :S>o fcUBja SrRPMI1640/10% FCS 

-f n =. JV<D ii^tfS 10 fi mT? fe 5 J?) t> £ o <D t J ? xx $ 3i ;V\Z. & 
P^«|4ifiA5, * **±m^-/P<D±^W:% , J-v^h 

MmtX^t^L, x-^Srfi^Lfc (0t«JW : A). 

^ r-RPMI1640/lO% F C Smm^mm^^tcUm (lOMgM) §r*P^ 

(^JE^fijmm©^^^^-^ : B) 0 

*j**r« (B/A)&tm L.jt©*^* a^twjei, 
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*HjatiB. 15 fx Kommmmm (25» u^^^^tiftm^mmmm. ■ ix i st 

strand buffer [GIBCO-BRL, Superscript II £ ;JXT V* 5 ] , 0. 2 mM 

dNTP, 0. 25% NP-40, 0. 1 mg/mL BSA, 10 mM DTT, Random Primer 0. 05 ji 
M, lU//*LRNasin [Promega, Madison, WI]) & jjQ 7L % -^r^ig^^H 

SuperScriptll (GIBCO-BRL, Rockville, MD) £r (4.85/zL, 50U) 
*Pb37°C, l^FffigJS^-frmRNAJ;!) c D N A £ £-J& L ft „ 

R T-P C RSJfe 
Cell sol. (1 cell) 
1 st strand buffer (5x) 
2. 5 mM dNTP 
2. 5 % NP-40 
1 mg/ml BSA 
0. 1M DTT 



5.0/zL 
5. 0 
2. 0 
2. 5 
2. 5 
2. 5 
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Random primer (50 pmol/juL) 0.025 
RNase Inhibitor ( RNasin 40U/ n L) 0. 625 
Super Script TT 4. 85(50U) 

Total 25.0 ix L 

37°C 1 h 

DNA£f£aslLfe: 0 

% y -©v»f^(DBa^j««t < <htv*s ufc^? 

^ — $ y * * bfc t>o&;?Mv p;T®i5tPC RB£j& 

P C R 1 ©S/Sttx ±15 c D N A 5/z L£l5^ L(^PCR mix (ftH-M^ : 
lx TAKARA ExTaq buffer, 0.25 mM dNTP, ^f^77^ ^(^j-^ 
Primer 1 0. 5 » M, 0. 05U/juL ExTaq [Takara, tC^P^U 94t, 

3 min; (94°C, 30 sec; 60°C, 1 min; 72°C, 1 min 30 sec) x 40 cycles; 
72°C, 5 min; 10°C, °° Jfc & 1£ fc a 

P C R 1 
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cDNA (±|S RT fcfom) 5. 0 ft L 

lOx ExTaq buffer 2. 0 

2. 5 mM dNTP 2. 0 

Primer 1 5' Mix (10 /z M each) 1. 0 

Primer 1 3' Mix (10 fj. M each) 1. 0 
H 2 0 7.0 

Takara ExTaq (0. 5 U/ //. M 2^0 

Tota l 20.0 n L 



94 °C, 3 min. 

94 °C, 30 sec; 60 °C, 1 min; 72 °C, 1.5 min. 40 cycles 

72 °C, 5 min. 
10 °C 

P CR 1 (DBiJ&fcX <Q y ^ mfo) m.te*(D L e a d e r 

ia?ij^ e> jt^rgB (c) fj^* t^d n Aia^ij^itifis bfc 0 

WT^-hlSS^-effi ^fc;/:/^ (H^ffi) ©EM^/^t, 

Primer 1 5' Mix (^-10 u M) (V fgJgcffl ^ ^ ^ — ) 

hVH17a. 1 atggactgsayytggagvdtc (SEQ ID No=l) 

hVH2a. 1 tccacrctcctgctrctgac (SEQ ID No=2) 

hVH3a. 1 gggcygagstggvttttyct (SEQ ID No=3) 

hVH4a. 1 tcctcctsctggtggcagct (SEQ ID No=4) 

hVH5. 1 tcaaccgccatcctcgccct (SEQ ID No=5) 
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hVH6. 1 ctccttcctcatcttcctgcc (SEQ ID No=6) 

Primer 1 3' Mix (10 n M each) (C -ngJ^ffi Zf 7 ^ *^ — ) 

hIGHGl-4out agtccttgaccaggcagccca (SEQ ID No=7) 

hIGHMout attctcacaggagacgagggg (SEQ ID No=8) 



&> T IE JL WB5£ J& T? ffl V^ ^ 7 A "V - ( L £U£ ) © iB^iJ & ^1% 



PCR 1 




5' primer 




hKV12. 1 


atgaggstcccygctcagctc (SEQ ID No=9) 


hKV3. 1 


ctcttcctcctgctactctggc (SEQ ID No=10) 


hKV45. 1 


ctsttsctytggatctctg (SEQ ID No=ll) 


hKV6. 1 


tgggtttctgctgctctggg (SEQ ID No=12) 


hKV7. 1 


atagggtccggggctcctttg (SEQ ID No=13) 


hLV12. 1 


cykctsctcctcactctcctc (SEQ ID No=14) 


hLV3. 1 


ttctcctcctcggcctcctct (SEQ ID No=15) 


hLV4. 2-2 


ccagcytgtgctgactcaatc (SEQ ID No=16) 


hLV789. 2 


tcycagmctgtgstgacycag (SEQ ID No=17) 


hLV6. 1 


ttttatgctgactcagcccc (SEQ ID No=18) 


hLV7. 1 


ggcctggactcctctctttctg (SEQ ID No=19) 


hLV8. 1 


ggcctggatgatgcttctcctc (SEQ ID No=20) 


hLV9. 1 


tcctctgctcctcaccctcct (SEQ ID No=21) 


hLVlO. 1 


cctgggtcatgctcctcctga (SEQ ID No=22) 


hLVll. 1 


gcctgggctccactacttctc (SEQ ID No=23) 
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3' primer 

hIGKl ctgctcatcagatggcggga (SEQ ID No=24) 

hIGLl gacacacyagtgtggccttgt (SEQ ID No=25) 



P C R 2 <DRfote p C R 1 <DKm^m2 fi LZl8»L<D P C Rm i x 
(MifthMM : lx TAKARA ExTaq buffer, 0.25 mM dNTP, ^ y 

-fcttlr 5Primer2 0. 5 M, ExTaq 0.05U//zL) }C ^0 X. N 94°C, 3 min; 
(94°C, 30 sec; 60°C, 1 mini 72°C, 1 min 30 sec) x 40 cycles; 72°C, 
5 min; 10 °C, °°SJfo£-£:fc 0 



P C R 2 

PCR 1 sol. 2 . 0 

lOx ExTaq buffer 2. 0 

2. 5 mM dNTP 2 . 0 

Primer 2 5' Mix (10 u M each) 1.0 

Primer 2 3' Mix (10 M M each) 1.0 

H 2° 10. 0 

Takara ExTaq (0.5 U/ /i. 1.) g^O 

Total 20.0 

94 °C, 3 min. 

94<>C, 30 sec; 60 °C, 1 min; 72 °C, 1.5 min. 40 cycles 

72 °C, 5 min. 
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p c r 2 (DzcfcK j;9PCRi -vmmvft^&^uy v z/ mm m 
^^-©■sT^ifu (vh> &i$fabfeignmm.*-e<DDNAmm&mmv 

Primer2 Mix 

Primer 2 5' Mix (10/zM each) 

hVH17a. 2 ggtgcagctkgtrcartctgg (SEQ ID No=26) 

hVH2a. 2 cacct tgarggagtctggtcc (SEQ ID No=27) 

hVH3a. 2 aggtdcarctgktggagt cyg (SEQ ID No=28) 

hVH4a. 2 ggt cctgtcycagstgcagct (SEQ ID No=29) 

hVH5a. 2 gtgcagctggtgcagtctgg (SEQ ID No=30) 

hVH6. 2 gcagcagtcaggtccaggact (SEQ ID No=31) 

Primer 2 3' Mix (10 fi M each) 

hIGHGl-4s aagacsgatgggcccttggtg (SEQ ID No=32) 

hIGHM aagggttgggcggatgcact (SEQ ID No=33) 

PCR 2 

5' primer 

hKVl. 2 ccagatgacccagtctccatc (SEQ ID No=34) 
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hKV2. 2 


ccagtggggatattgtgatgac 


J (SEQ ID No=35) 


hKV3. 2 


cagtctccagccaccctgtct 


(SEQ ID No=36) 


hKV4. 2 


gtgatgacccagtctccagac 


(SEQ ID No=37) 


hKV 5. 2 


acactcacgcagtctccagca 


(SEQ ID No=38) 


hKV67. 2 


ttgtgctgacycagtctccag 


(SEQ ID No=39) 


hLVl. 2 


agtctgtgctgacgcagccgc 


(SEQ ID No=40) 


hLV23. 2 


tgactcagccwcyctcmgtgtc 


(SEQ ID No=41) 


hLV4. 2-3 


caatcatcctctgcmtctgc (SEQ ID No=42) 


hLV5. 2-2 


gactcagccaacctccctctc 


(SEQ ID No=43) 


hLV6. 2 


gactcagccccactctgtgtc 


(SEQ ID No=44) 


hLV789. 2 


tcycagmctgtgstgacycag 


(SEQ ID No=45) 


hLVlOll 2 


tgactcagccmcmctckgtgtc 


(SEQ ID No=46) 


3' primer 






hIGK2 


gacagatggtgcagccacagt 


(SEQ ID No=47) 


hIGL2 


cttgragctcct ca gaggaggg 


(SEQ ID No=48) 



p c Rmm&, T# v-^vsvttm^xMm. mmv, p t7bi 

u e — T vector (Novagen, Madison, WI) fc ? cr — ^ ^ Jf L, % 
^^ot^^IH^JSr^:^ bfco K#<D ^ a o T v> 5 fcL-ffcat 

T-fct). Ell o «H^ofB?iJT*fcS 0 ±m^^Vtc^m 
B^ij^h^^i^ob y y^t^^RT-pcR-eiliL, iB^m^ 
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m 9 

1st J£SgH?!j (K^ft^Lfc^fraHS^) 

File Name: LI (SEQ ID No=49) 
2nd ISl^iJ (fE#©BB2?lJ) 

File Name: L33038 (SEQ ID No=50) 

1st J£«B#J (BB^^^bfe^frase^F) 
File Name: HI (SEQ ID No=51) 

2nd m.mmp} (UE#©Ba^j) 

File Name: AF062204(SEQ ID No=52) 

B9Xtfl o «fi© 94 »*$ j:tj« 98 ew*jeb&0fc#:ate^p&R 
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#*igjfc-*-<5 b y ^^**nuR-e# « t , 

*»W©tt«»*«jy 5"<*©ftffltttt, vOn^x^TKf 

*©lBJ«OiDX(«BJ»©^«[ • DNA/RNA 

5. 
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fay >- ffimmmfo y ^^t^i n^t-ttijtsfcft 

^*©SiO 1~2 §©fllt'& 5 , »*3g 1 * tcfc 2 131 IBm (D-^yf ? 

5 ftrlB-^-r ^n^o:/K* N E^5~100Am-Cfct). $1 £ 5-lOO^m 
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4 ~ 7 <D\,^-f tlfr 1 ^»C|B«©^^ * n ^ *.;vt U J ^ y ^ 0 
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1 4 $t«as*W<*«, DNA. RNA, *ft, 

#m'X&¥4h&m-z*>&n*ix 9-13 ©v^rtb^ 1 «»cia*©^fe 0 

15 tttmtK mm, p^jv^^ ibkh, fcHtrwi^ 
>x*$>z>m ^ 9 ~ 1 3 <z>v>-f 1 m^mm<D^m„ 

1 e 1***9 ~ 1 5 (D^-rtifr 1 gcteK^oirjsfeic £ v) % 
^*fcv^5) a^-*-© lmvvtmmatov 
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19 ^M#M«jy mm&o. i%kt"c*>5»*«i 7 

20 ttJK«pj|«j y J"«**«r % ^BJfS^^lffl^^ V^T^^ RT-P 
2 1 RT-PCR^ «fiW*|Ej:5cDNAi«Ol|, fciiKg 

^fcrnm^-mv-y? 4 5 $> ^ x ^m^x p c r & 2 nm 5 r ^ ^ 
«t t> ft 5 !ft&9( 2 0 fciB«i©^as 0 

2 2 y ^^-f#B y ^^^*fc«:T y sat* 
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SEQUENCE LISTING 
<110> Atsushi Muraguchi, Hiroyuki Kishi, Eiichi Tamiya, Masayasu Suzuki 
<120> Micro-well array chip for assay of antigen specific lymphocyte, 
assay method and preparation method of antigen specific lymphocyte, and 
method of cloning gene of antigen receptor of antigen specific lymphocyte 
<130> A35087H 
<160> 52 

<210> 1 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 1 

atggactgsa yytggagvdt c 21 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 2 

tccacrctcc tgctrctgac 20 
<210> 3 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<400> 3 

gggcygagst ggvttttyct 20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 4 

tcctcctsct ggtggcagct 20 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

tcaaccgcca tcctcgccct 20 

<210> 6 
<211> 21 
<212> DNA 

2/18 
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<213> Artificial Sequence 
<400> 6 

ctccttcctc atcttcctgc c 21 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

agtccttgac caggcagccc a 21 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 8 

attctcacag gagacgaggg g 21 

<210> 9 
<211> 21 
<212>DNA 

<213> Artificial Sequence 
<400> 9 



3/18 



^^PCT/JP2003/012500 

atgaggstcc cygctcagct c 21 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 10 

ctcttcctcc tgctactctg gc 22 

<210> 11 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<400> 11 

ctsttsctyt ggatctctg 19 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 12 

tgggtttctg ctgctctggg 20 
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<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 13 

atagggtccg gggctccttt g 21 

<210> 14 
<211>21 
<212> DNA 

<213> Artificial Sequence 
<400> 14 

cykctsctcc tcactctcct c 21 



<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 15 

ttctcctcct cggcctcctc t 21 



<210> 16 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<400> 16 

ccagcytgtg ctgactcaat c 21 

<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 17 

tcycagmctg tgstgacyca g 21 

<210> 18 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 18 

ttttatgctg actcagcccc 20 

<210> 19 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<400> 19 

ggcctggact cctctctttc tg 22 

<210> 20 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 20 

ggcctggatg atgcttctcc tc 22 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 21 

tcctctgctc ctcaccctcc t 21 

<210> 22 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 22 

cctgggtcat gctcctcctg a 21 
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<210> 23 

<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 23 

gcctgggctc cactacttct c 21 

<210> 24 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 24 

ctgctcatca gatggcggga 20 

<210> 25 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 25 

gacacacyag tgtggccttg t 21 
<210> 26 

8/18 
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<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 26 

ggtgcagctk gtrcartctg g 21 

<210> 27 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 27 

caccttgarg gagtctggtc c 21 

<210> 28 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 28 

aggtdcarct gktggagtcy g 21 

<210> 29. 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<400> 29 

ggtcctgtcy cagstgcagc t 21 

<210> 30 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<400> 30 

gtgcagctgg tgcagtctgg 20 

<210> 31 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 31 

gcagcagtca ggtccaggac t 21 

<210> 32 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 32 
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aagacsgatg ggcccttggt g 21 

<210> 33 
<211>20 
<212> DNA 

<213> Artificial Sequence 
<400> 33 

aagggttggg cggatgcact 20 

<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 34 

ccagatgacc cagtctccat c 21 

<210> 35 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 35 

ccagtgggga tattgtgatg ac 22 
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<210> 36 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 36 

cagtctccag ccaccctgtc t 21 

<210> 37 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 37 

gtgatgaccc agtctccaga c 21 

<210> 38 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 38 

acactcacgc agtctccagc a 21 

<210> 39 
<211> 21 
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<212> DNA 

<213> Artificial Sequence 
<400> 39 

ttgtgctgac ycagtctcca g 21 

<210> 40 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 40 

agtctgtgct gacgcagccg c 21 

<210> 41 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 41 

tgactcagcc wcyctcmgtg tc 22 

<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
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<400> 42 

caatcatcct ctgcmtctgc 20 

<210> 43 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 43 

gactcagcca acctccctct c 21 

<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 44 

gactcagccc cactctgtgt c 21 

<210> 45 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 45 

tcycagmctg tgstgacyca g 21 



^^PCT/JP2003/012500 



14/18 



WO 2004/051266 




CT/JP2003/012500 



<210> 46 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 46 

tgactcagcc mcmctckgtg tc 22 

<210> 47 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<400> 47 

gacagatggt gcagccacag t 21 

<210> 48 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<400> 48 

cttgragctc ctcagaggag gg 22 
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<210>49 

<211> 335 

<212> DNA 

<213> Human antibody 

<400> 49 

cagtctccag ccaccctgtc tttgtctcca ggggcaaagt agccaccctc tcctgcnggg 60 
ccagtcagag tgttagcanc tacttagcct ggtaccaaca gaaacactgg ccaggctccc 120 
aggctcctna tctatgatgc atctcaacag ggccactggc atcccagcca ggttaagtgg 180 
cagtgggtct gggacagact tcactctcac catcancagc ctagagcctg aagattntgc 240 
agttnattac tgtcancagc gtatcaactg gcctctcact ttcggcggag ggaccaaggc 300 
tggagatcaa acgaactgtg gctgcaccat ctgtc 335 

<210> 50 

<211> 330 

<212> DNA 

<213> Human antibody 

<400> 50 

cagtctccag ccaccctgtc tttgtctcca ggggaaagag ccaccctctc ctgcagggcc 60 
agtcagagtg ttagcagcta cttagcctgg taccaacaga aacctggcca ggctcccagg 120 
ctcctcatct atgatgcatc caacagggcc actggcatcc cagccacctt cagtggcagt 180 
gggtctggga cagacttcac tctcaccatc agcagcctag agcctgaaga ttttgcagtt 240 
tattactgtc agcagcgtag caactgggtg ctcactttcg gcggagggac caaggtggag 300 
atcaaacgaa ctgtggctgc accatctgtc 330 
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<210> 51 

<211> 312 

<212> DNA 

<213> Human antibody 

<400> 51 

ggtcctgtct caggtgcagc tgcaggcagt cgggcccagt gactggtgaa gccttcggag 60 
accctgtccc tcacctgcac tgtctctggt ggctccatca gcagtagtag ttactactgg 120 
ggctggatcc gccagccccc agggaagggg ctggagtgga ttgggagtat ctattatagt 180 
gggagcacct actacaaccc gtccctcaag agtcgagtca ccatatccgt agacacgtcc 240 
aagaaccagt tctccctgaa gctgagctct gtgaccgccg cagacacggc tgtgtattac 300 
tgtgcgagac ag 312 

<210> 52 

<211> 310 

<212> DNA 

<213> Human antibody 

<400> 52 

ggtcctgtcc cagctgcagc tgcaggagtc gggcccagga ctggtgaagc cttcggagac 60 
cctgtccctc acctgcactg tctctggtgg ctccatcagc agtagtagtt actactgggg 120 
ctggatccgc cagcccccag ggaaggggct ggagtggatt gggagtatct attatagtgg 180 
gagcacctac tacaacccgt ccctcaagag tcgagtcacc atatccgtag acacgtccaa 240 
gaaccagttc tccctgaagc tgagctctgt gaccgccgca gacacggctg tgtattactg 300 



17/18 



^^CT/JP2003/012500 

tgcgagacag 310 



WO 2004/051266 




18/18 



INTERNATIO 



EARCH REPORT 




Int© 



application No. 
/JP03/12500 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N33/50, G01N33/15, G01N37/00, C12M1/34, C12Q1/02 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED ~ " 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI G01N33/50, G01N33/15, G01N37/00, C12M1/34, C12Q1/02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Ibroku Jitsuyo Shinan Kbho 1994-2003 

Kbkai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Kbho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2002-506200 A (Trustees of Tufts college) , 

26 February, 2002 (26,02.02), 

& AU 3065199 A & WO 99/45357 A 

& CA 2321558 A & EP 1060239 A 

& US 6210910 B 



JP 2001-504323 A (Ortho-Mcneil Pharmaceutical 
Inc . ) , 

03 April, 2001 (03.04, 
& EP 937251 A 
& WO 98/10284 A 



01) , 

& AU 3912497 A 



1-16 



17-28 



□ Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documents: 
8 A" document defining the general state of the art which is not 

considered to be of particular relevance 
B E S earlier document but published on or after the international filing 
date 

document which may throw doubts on priority claim(s) or which i{ 
cited to establish the publication date of another citation or other 
special reason (as specified) 
e O* document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



T later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

a &" document member of the same patent family 



I Date of the actual completion of the international search 
25 December, 2003 (25.12.03) 


Date of mailing of the international search report \ 
10 February, 2004 (10.02.04) 1 


1 Name and mailing address of the ISA/ 

Japanese Patent Office 

1 Facsimile No. 


Authorized officer I 
Telephone No. 1 





pct/j po 3/1 2 5 0 0 



a. &wv>m-tz>9rw<r>ftm <mm$f%rttm o po ) 

I n t '. C 1 7 G01N33/50, G01N33/15. G01N37/00, C12M1/34, C12Q1/02 



Int. CI' G01N33/50, G01N33/15, G01N37/00, C12M1/34, C12Q1/02 



B*mmm$m&m 1922-199 6# 

n*m$:Mmmm^4iWL 1971-2003^ 

B#HI£®*ffliiffJg<&$& 1994-200 3^ 

0#H^ffl«rlg3£$ifc&$ft 1 996-2003^ 



X 



JP 2002-506200 
V • 2 0 0 2. 0 2. 

& A.U 3065199 A 
& CA 2321558 A 
& US 6210910 B 



2 6 

& WO 9 9/4 5 3 5 7 A 
& EP 1060239 A 



JP 2 0 0 1-5 04 3 2 3 A — y — — ;V-"7t' 
— • -Yi^ — jtf? W^jy K) 2001. 04. 03 
p 937251 A & AU 3912497 A 
9 8/1 0 2 8 4 A 



& E P 
& WO 



1-16 



17-2 8 



rant* 



©B©8 $ tvtcXffi 

r&j m-'^yvyy s 



2 5. 12. 0 3 



B*BMMWr (ISA/JP)' 
SHi## 100-8915 
J»GR« a Fft B E®^s I8HT S4#3f 



10. 2. 2004 




2 J 



9 5 0 7 



EfS#^ 03-3581-1101 f^m 3251 



«SPCT/ISA/2 10 (12^) (1 9 9 8^7^) 



